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Abstract 

The purpose of this study is to investigate the effect of different learning methods on learning tennis stroke skills, 
retention of learned skills and mobility time compared to traditional learning methods. Twenty-four (12 boys, 12 
girls) high school students who have just started tennis education in a high school in Istanbul participated in this 
study voluntarily (Age: 15.00 ± 0.00 years, weight: 63.46 ± 10.64 kg, height: 1.65 ± 0.06 m, and body mass 
index 23.26 ± 2.91 kg/m2). Subjects were divided into two homogeneous groups of 12, each with equal numbers 
of boys (6 girls, 6 boys) according to the pre-test results. One of the groups was named control group, and the 
other group was named differential learning group. The training sessions were held 3 days a week for 10 weeks 
and each training lasted 90 minutes. The International Tennis Number (ITN) test was applied to determine the 
tennis ground stroke accuracy and mobility time. A modified version of the ITN mobility test was applied using 
the Fitlight TrainerTM device. Repeated Measures Anova test was used to examine the difference between 
pre-test, post-test and retention test of the same group. One Way Anova was used for the interaction between 
groups, measurement (pre-test, post-test, retention test) means. p < 0.05 was accepted for the significance level 
in the interpretation of statistical procedures. As a consequence; It can be said that the differential learning 
method is more effective than traditional training methods in the accuracy of tennis ground hits, but there is no 
significant difference between the two groups in retention of learning. Moreover, no significant difference was 
found in mean differences between groups and from pre-test to post-test and retention test within groups. 
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1. Introductıon 

Although the number of scientific studies focusing on the most suitable teaching methods to improve sportive 
performance has increased in recent years, it is still not sufficient (Rivera & Badillo, 2019). Especially in sports 
where balls, rackets and similar tools are used, it is more difficult to repeat the techniques in the desired quality 
because many different situations are encountered during the application of techniques in these sports branches. 
Because of this reason, in order for the techniques learned to be applicable during the competition, the teaching 
methods and techniques should include diversity (Frank et al., 2008). 

Studies in many sports have shown that different exercises increase skill learning rates more than repetitive 
exercises (Hegen & Schöllhorn, 2012; Humpert & Schöllhorn, 2006; Lattwein et al., 2014; Beckmann et al., 
2010). In addition, the body should be exposed to some physiological changes and differences during exercise to 
ensure the long-term permanence of learning (Boström et al., 2013; Alleman et al., 2015). 

Tennis, where the number of participants is rapidly increasing today, is a versatile sport where technical skills 
are the dominant factor for a good performance, but also requires tactical, psychological and high level of 
physical ability (Reid & Schneiker, 2008; Fett et al., 2017). Success in this sport depends on the combination of 
accuracy, speed and mobility from different angles. Depending on the new training approaches applied in the 
development of these physical characteristics, the game has become to be played at a higher speed (Fernandez et 
al., 2013). 

In tennis, the players must be at the right point of the field at the right time to make an effective hit. Therefore, 
mobility and speed are very important (Ferrauti et al., 2002). The mobility is defined as the ability of athletes to 
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adapt to different conditions, to react suddenly, to correct their body positions as required, and to transition 
between skills in the most efficient way possible (Brown & Ferrigno, 2005; Ratamess, 2012). As can be 
understood from this definition, the concept of mobility is one of the prerequisites for the effective display of 
skills. One of the important components of physical fitness, mobility should be carefully included in the training 
process (Paul et al., 2011). 

Meeting the versatile requirements for both physical and technical characteristics in tennis are key factors for an 
effective performance. Using scientific and innovative methods has become very important for athletes to 
achieve success. One of them is the differential learning method (Schöllhorn, 2000). The differential learning 
method is based on the principles of random tools and equipment to confuse the mind in the skill learning 
process, mounting the ground and body movements on the skill, and avoiding corrective feedback by avoiding 
excessive repetition during the training process (Schöllhorn et al., 2012). The results obtained with the 
differential learning method are as successful as traditional methods. In addition, it is seen that the rates of 
learning are much higher with different learning approaches (Müller et al., 2009). 

The purpose of the present study is to investigate the effect of differential learning method on tennis ground 
stroke accuracy, the retention of the mobility time and learned skills, in comparison with the traditional methods. 
The basic hypothesis of this study is that the DL method will have a positive effect on tennis ground stroke 
accuracy, the retention of the learned and mobility time. 

2. Methods 

2.1 Participants 

Twenty-four (12 female, 12 male) students who attended a high school tennis training course in Istanbul 
participated in the study voluntarily. Subjects were divided into two homogeneous groups of 12, each with equal 
numbers of boys (6 girls, 6 boys) according to the results of the pre-test. One group formed the differential 
learning group (DLG) and the other the control group (CG). The demographic and physical characteristics of the 
participants are given in Table 1. Participants’ height was measured with a 0.1 cm precision stadiometer, body 
weight with thin clothes and bare feet with a digital display scale with a precision of 0.1 kg (Sanz et al., 2019). 

Written informed consent of the subjects about the study was obtained from the families and the school 
administration. In addition, the approvals of the subjects were received and the voluntary consent form prepared 
in accordance with the Declaration of Helsinki was filled. All procedures were approved by the Marmara 
University Institute of Health Sciences Ethics Committee (Date: 02.04.2018, document number: 126). 

 

Table 1. Descriptive statistics by group (mean ± SD). 

Group Age (years) Body height (m) Body mass (kg) BMI (kg/m2) 

DLG (n = 12) 15.00 ± 0.00 1.66 ± 0.06 62.72 ± 11.68 22.60 ± 3.06 
CG (n = 12) 15.00 ± 0.00 1.64 ± 0.05 64.20 ± 9.96 23.90 ± 2.72 
Total (n = 24) 15.00 ± 0.00 1.65 ± 0.06 63.46 ± 10.64 23.26 ± 2.91 

Note. DLG = Differential Learning Group; CG = Control Group; BMI = Body Mass Index. 

 

2.2 Measures and Procedures 

In both groups, 90-minute training sessions were applied 3 days a week for 10 weeks. After warming up in the 
training, one group (DLG) received tennis training with the differential learning method, while the other group 
(CG) was trained using traditional tennis teaching methods. Based on the differentiation principles of Schöllhorn 
in DL, it is based on the assembly of random tools, grounds and movements to unsettle the mind, avoiding 
repetition in the same pattern and avoiding corrective feedback during the application process (Schöllhorn, 1999). 
In the control group, a standard training program based on repetition and frequent corrective feedback was 
applied. At the end of the training, both groups cooled in the same content and time. 

2.3 Differentiation Principles in Differential Learning (Schöllhorn, 1999) 

Different body movements 

• Bending the body forward/backward before strike 

• Don’t put the reverse foot forward before the hit 

• Extending arms in different directions before beating 

• Kicks on one leg 
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• Kneeling/sitting kicks 

• One turn on your own axis after the hits 

• Double foot leaping up during the stroke 

• The racket goes in different directions instead of following the ball after the hit 

Perceptual differences 

• One-eye closed strokes 

• Racket grips with thick gloves 

• Stand back turned ball 

• Beats with earplugs 

• Kicks on the balance board and bosu ball 

Different vehicle/equipment and floor 

• Different rackets (stick, funnel, soccer ball) 

• Different balls (elastic ball, crazy ball, table tennis ball and creased paper) 

• Different floor (cobblestone, gym mat) 

The tests were applied on the standard tennis court (hard ground) at the weekend. In the last 24 hours before the 
tests, the athletes had no other strenuous physical activity and in the last 3 hours they did not consume any drink 
or food other than water. All measurements and tests were made on the same day and 13−15 minutes of warm-up 
and stretching were made before the tests. The tests were applied three times as a pre-test at the beginning of the 
study, a post-test at the end of the ten-week training period, and a retention test two weeks after the end of the 
study. 

3. Tennis Strokes Test 

Ground stroke accuracy was measured and scored using the forehand backhand accuracy test portion of the 
International Tennis Number (ITN) test. ITN is an application started to be implemented by the International 
Tennis Federation (ITF) to determine the game levels of tennis players in the world (International Tennis 
Federation, 2004). 

The execution of the test is shown in Figure 1, P shows the places where the player will stop, and F the trainer 
who will feed the ball. The coach (F) throws 6 balls to the forehand side and one backhand side alternately 
towards the place indicated by the letters “xx” in front of the player (P), the player hits these balls in parallel, 
then the coach (F) gives the player (P), throws 6 more balls to a forehand side and a backhand side, alternating 
towards the places indicated by the letters “xx” in front, the participant throws these balls towards the cross. 

• 0 points if the ball goes out or gets caught in the net; 

• 1, 2 or 3 points depending on the first contact, 

• According to the second contact; 

i. 0 points if he falls on the field, 

ii. +1 extra point if the force field falls into the +1 point zone, 

iii. If the strength field falls into the area with double points, the score will be multiplied by 2. 

• In addition, 1 extra point is added for each ball that falls inside 
(http://www.tennisplayandstay.com/itn/itn-assessment.aspx, Accessed on: 17.11.2020). 
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Table 3. The results of the one way anova and the repeated measures anova of the mobility pre-test, post-test and 
retention-test scores of DLG and CG athletes and change scores 

Group Pre-test (1) Post-test (2) Retention-test (3) Repeated Measures Anova 

Mean (Second) Mean (Second) Mean (Second) Test Mean Differences % Sig.b 

DLG (n = 12) 20.42 ± 2.02 20.08 ± 1.78 20.84 ± 1.75 1−2 1.67 1.000 

2−3 - 3.78 0.080 

1−3 - 2.06 0.943 

CG (n = 12) 21.00 ± 2.00 20.83 ± 1.75 21.15 ± 1.80 1−2 0.81 0.997 

2−3 - 1.54 1.000 

1−3 - 0.71 1.000 

One Way Anova F 0.51 1.08 0.18  

p 0.485 0.309 0.674 

 Note. * Significant difference (p < 0.05). 

 

7. Dıscussıon and Conclusion 

In recent years, the importance of innovative teaching methods related to skill learning and retention of learned 
in sports and the research on the subject has been increasing (Velicka et al., 2016). Studies have shown that 
variable application approaches increase motor learning rates and permanence more than repetitive learning 
approaches (Henz et al., 2018; Lage et al., 2015). 

In this study; in contrast to traditional teaching methods, it was aimed to examine the effects of DL method in 
teaching tennis stroke skills, retention of learned skills and improvement of mobility time. The hypothesis of our 
study is that the DL method will have positive effects on tennis stroke skills, mobility time and retention. The 
results we encountered support the first part of our hypothesis. With a significant increase in ground stroke 
accuracy score averages in both groups, DLG increased significantly more than CG in post-tests. In a study 
about football shooting skills, it was observed that the DL method was more effective than the traditional 
learning method (Hegen & Schöllhorn, 2012). In another research, it was seen that the differential learning 
method was a more effective than the traditional teaching method in those who are new to speed skating 
(Savelsbergh et al., 2010). In many other studies on the subject, it was observed that DL method was more 
effective than traditional methods in learning and retention (Henz & Schöllhorn, 2016; Hegen et al., 2016). 

In this study, there was no significant difference between the two groups in the evaluation of the mobility time. 
Considering that mobility is a complex structure, it can be said that a 10-week study period is not sufficient. In a 
study about the effect of teaching method with difference on mobility time, it was stated that there was a small 
increase, although it was not statistically significant (Poureghali et al., 2019). 

Considering the study presented in terms of the retention of the learned skills, it was observed that there was no 
significant change in the ground stroke accuracy points in the period from the last test to the retention test in both 
groups. Therefore, it can be said that the skills learned in both groups are permanent. In a study where 
permanence evaluations were made, it was seen that the traditional learning group fell back to the initial level, 
and the DL group maintained its level, unlike our results (Hegen et al., 2016). In another research, the DL group 
showed superiority in maintaining post-test performance compared to the traditional teaching group (Schöllhorn 
et al., 2012). In a study on teaching tennis stroke techniques and retention, it was observed that a significant 
improvement was made in both differential and traditional learning groups from pre-test to post-test, but there 
was a significant decrease in the traditional group in the retention test, while the DL group remained stable 
(Hegen et al., 2016). While these studies show parallelism with our study in terms of the realization of learning, 
they differ from our study in terms of retention. In another study, it was reported that the technique progressed 
with a clear advantage in the learning group with differences, unlike the groups in which traditional teaching 
methods were used, but they were close to each other in post-test permanence (Schöllhorn et al., 2012). This 
study parallels our study in terms of the retention of what has been learned. 

The results of this study are in line with many studies in the literature. In many studies, it has been revealed that 
the DL method is much more beneficial than traditional learning methods (Schöllhorn et al., 2006; Beckmann & 
Schöllhorn, 2003; Henz & Schöllhorn, 2016). According to the traditional learning approach; A large number of 
repetitions are considered a necessity to achieve mastery, and it is assumed that the “ideal technique” defined by 
world-class athletes will be developed by repeating as often as possible (Schöllhorn, 2000). When we look at the 
results of this study together with the studies in the literature, we think that the traditional teaching approach 
should be reviewed. 
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In conclusion, our study in skill learning levels shows that the DL group has improved more than the traditional 
learning group. In addition, many studies in the literature on learning with difference have obtained more 
successful results than traditional methods, and it has been observed that the learning with difference method is 
effective for both senior athletes and beginners (Savelsbergh et al., 2010; Schöllhorn et al., 2012). Another 
advantage of differential is; apart from the nature of the movement, it is possible to create a new skill application 
model because of the new experiments in different conditions (Torrents et al., 2007). In addition, we think that it 
may be beneficial to use these two methods together by adding teaching practices to traditional education 
programs. It is thought that boredom can be prevented in athletes because there are not too many repetitions and 
corrective feedbacks in the same pattern in teaching with differences. 
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